Increased hypoxia following vessel targeting in a murine model of retinoblastoma.
The purpose of this study was to evaluate the effects of vessel targeting and chemotherapy agents on inducing hypoxic regions in LH(BETA)T(AG) murine retinal tumors. METHODS. Twelve- and 16-week-old LH(BETA)T(AG) transgenic retinoblastoma mice were treated with periocular injections to the right eye only of saline (n = 42), anecortave acetate (a single injection; 300 microg/20 microL; n = 42), or carboplatin (two injections per week for 3 weeks; 62.5 microg/20 microL; n = 42). Eyes were enucleated 1 day, 1 week, and 1 month after injection. To assess hypoxia, mice received 60 mg/kg pimonidazole via intraperitoneal injection. Eyes were enucleated, and tumor sections were analyzed. Levels of hypoxia significantly increase in 16-week-old animals 1 day and 1 week after treatment with anecortave acetate, a known angiostatic agent. Eyes treated with anecortave acetate showed a 28% (P < 0.001) increase in hypoxic regions in comparison with the saline-treated control group 1 day after injection and a 17% (P < 0.001) increase 1 week after injection. In early tumors of 12-week-old animals, levels of hypoxia increased by 2.0% (P = 0.011) 1 day after anecortave acetate injection compared to controls. Levels of hypoxia significantly decrease in 16-week-old animals 1 week and 1 month after treatment with carboplatin, a chemotherapeutic agent. Eyes treated with carboplatin showed a 21.7% (P = 0.017) decrease in hypoxic regions in comparison with the saline-treated control group 1 week after injection and a 4.51% (P < 0.001) decrease 1 month after injection. In early tumors of 12-week-old animals, levels of hypoxia decreased by 0.0429% (P < 0.001) 1 month after carboplatin injection compared with controls. Treatment with a vessel-targeting agent results in changes in the tumor microenvironment as early as 1 day after treatment. By increasing hypoxia in tumors, vessel-targeting agents can be combined with glycolytic inhibitors which have been shown previously to target hypoxic regions in this transgenic model. This approach may have benefits for children with this disease and should be further investigated.